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UNtTED STATES PATEN OFFICE 

CONOL SSEM FOR CAïÏ 
.ËCTOES 
.Atood  o»rfll o.» Sem» :a» a crpo- 
1 
This invention élate fo 
current .of air is miined t a peGetere 
preure so. as te ow 
par ticar to.a,c0ntr61stem«emOdyinga che 
valve and mens tor cioing the sme to prevet .5 
counterflow. 
The aforesàidsFstem/fos 
process wherein atalYSt ina 
is air borne,:that .is, hêl 
cotant stteo ttloin 
a current of air :der ::êssè, Petéd 
maintainedby .a .bloW, and le O t toWer 
through a suitàble cóndUit. 
mally cotatly diven by anF -içble means 
such as a motor,-a steam tBie, 0r:hé ê, .but 15 
tough faulty opertion, 
son the blower ay.op ors]o domatilly. 
Hence, there may be a .cPlete -failre .of ir 
pressure or such a .:drop therCn .tn cdt 
as to .be inscient  suroît .hê catatFSt ifi 20 
the tewer, and as a rest:hére ll be a baëk 
flow of the catatyst tòwrd he .blower. hên 
this happe the bloWer bec0mes c]ogged 
the catalyt which cesults ïin .lòsS o .prouCtlon 
and dama fo he equipmvnt. 
if bas been :cusm .fo plév  chk .v 
in the conduit bë$We 
lyst tower opèralv p0n uon Or .TaIlue oT 
the air pressure toclosê the Ct. Bec,use 6f 
the fact thatsuch valvesnoHy 0CCupy-ade 30 
open position for long peri0s 
irequent operaion, i bèain bomig 
rty or rty-so tht.heFmticEado.n0tCl0 
reaoEly and quick enough to Orevt flw 
For this reson here bave bn prOvle .lve 35 
actuating .mea :for posiivély ctosing 
valve, ts means being, conneCte  to the oil 
pressure system of-he:turbine.so-ht ïf he tur- 
bine is shut down by the uverspeed tzip . 10 
down due  a drop in team prere-the «vlè 0 
will automaticallybe .close :by=t acc0mpay« 
ing drop.inpreu -theoii.pssuSytèm. 
Such a conol ;stem is 
liable in operation, sincè it is-poiBte or hL air pressure in e condt to fall sufficiently fo 
permif the catalyst  gradually creep bck 
the conduit by slowing down of the turbine ith- 
out an accompanng drop 
which is sufficient to actuate the aforesaid.ave 
actuating mea; hence an object of s inven- 50 
tion is to provideoth »ndme reHablemea 
independent Of he :tbiv.0il  pree for ii- 
ating closing movemet «0 
the catalySt be ito 
duit. 5:5 

2 
Accordingly, as illustrated herain, .the 4nven- 
ionesidesn,.ne asp.ectin-a/ystem,imwhichair 
lrsure creatd :ty.a .blower unit is employed to 
maintain -a flne divided solid marrer .in 'sus- 
pensim at :a .place of :suspension, tha'is  ata- 
lyst tower, in which a check valve is disposedAn 
ac.onduit batween:,the.blower nnit«and the tower, 
which s. froe ..to mow betwema aciosed-and open 
pasiion and ,whichds:normally held.open by £hë 
afir :lressure ..in the ,conduit «and ,in which-a .de - 
tecor:suchoas :a phateelectzic device.or ,the like 
means .yeponsive -te the presence. of suspended 
paries .in £he air ,stream, .ïs .disposed an the 
aonduit t ,the upstzeam.side of .the Check alVe, 
that is, between the check Valve anal thè Cgaqyt 
tower, the .detecterb.eing.eonnec£ed with ,a ZèlaY 
or the like capable of .effec£ing .flié .ïctis;tion .of 
he check valwe-to-a .lòsd poiti0n niïon det- 
tion.of.the:prsence.of solid parkicteS in .the 
dnit. Thère..isinterposedbetweêrhe ehek lVe 
axd ,the -.deteator .an acUator mèatlë fzofn 
inlerativ.e .to.an.operati,ve PositiOn nd.t6 fféC.t, 
y.mvement ,te its .o.peratiVe Dositi0n, .0peJ#àfi0n 
of.thécheckvalw.tea.cIosed p0ition. The aUtU- 
ator ïs hell luring ioTmi openïtion, eT the S- 
.tem in an inperati,ë poËin b.y flttid-presSUrë 
ffem thë lïêr-liVing m-ehanisni .and .ïs 
permitted te become operative a "seh tiiiiès a 
tïiè a7ereaid .phtòètectiC .deVicè, or ,the :iike 
méans, .tltètS ïarficles iii the-c0ndUi, ,whèrê- 
upon a ,valve-assoeitèd ith :file fluiti lessure 
system is o.perated te ,vent .er rèlieVe :'the 
sure, °fhe -valve being m,mïlly held in a clòsed 
position against spring »ïneanS by à .itch 0per» 
tePby-Soleneid. of tïe :like assòcite_d,.with .he 
dëteetor 0 :as :te permi :the valve ;te ..olen 
veiït in response te operation, of the :dètector. 
.hïtetèet0rprefëably-omprises. a-.pho.toelec 
tficmeans,:.such .asthe conventional lil.:aensi- 
tiVe -êli, àn 1ht surcè ;mounted tn laïnet- 
rlealy .flispesed penings :in e  wAll,uf the 
dii, .Eaeh lmen includes a tube]lf dntu ïfh 
wall «0f-:he.Cunduif .ïnd preferablF 'ole_d :with 
a ]afdêïïed las lens rot its .exposed "armer .'end 
subtarlfilt:y ;flnsh.avith he fimïer. Snrf#e f :the 
cïïltiit te .r, esiSt br-asfon .and pressnze mad 
exeiule «dir.t .therfrgm..These denses ,my «he 
coïTe«tiY or«fogged :y:fluït mdmotue, and 
har eEect imprepr peration .of th còntrl 
system when there is no solid marrer preant :in 
th munluit, so that zat intervals ithey shuuld,be 
cleanel. "It -is »anohër .objct ï.of ttiis ..invention 
thareore tgproïde.-mansor rmovatymunt  
ing lm .-mlements -nf he lhatelCfri :mans  
 the ll,nf .fhe,oena,f so thàt :th may che 



moved without reduction in the air pressure in 
the system and/or without having to shut down 
the system. 
Accordingly invention a]so resides in the means 
for removably mounting the elements of the 
photoelectric means in apertures in the walls of 
the conduit and means associated therewith for 
closing the apertures left by the elements when 
they are removed for cleaning purposes without 
reduction of the air pressure in the system. The 
aforesaid means comprise housings secured to the 
wall of the conduit over the apertures therein, 
the housings having bearing apertures aligned 
with the openings formed in the conduit for the 
receptior of the elemerts of the photoeleCtric 
means and in which they are slidably disposed 
with their ends flush with the wall of the conduit, 
and a valve member rotatably mounted within 
each housing operable when an element is with- 
drawn from the housings to close the associated 
bearing aperture. 
The invention wfll now be described in .detail 
with reference to the accompanying drawings 
which illustrate what is now considered a pre- 
ferred embodiment of the invention. In the 
drawings: " 
Fig. 1 is a diagrammatie layout of a pressure 
system in which there are pressure creating 
means, a conduit for conducting air under pres- 
sure from the pressure creating means to a cata- 
lyst tower and valve means in the conduit for 
preventing back flow of catalyst in the system; 
Fig. 2 is a section on the line 2--2 of Fig. 1 
showing the mounting for the photoelectric ele- 
ments; 
Fig.. 3 is a section on the line 3--3 of Fig. 1 
showing the vlve closing means; 
Fig. 4 is a section on the line 4--4 of Fig. 3 
showing the closure valve in a closed position; 
Fig. 5 is a section through a pilot valve, the 
position of which is controlled by reduction of the 
off pressure in the turbine off pressure system; 
Fig. 6 is a section through a pilot valve, the 
position of which is controlled by the presence 
of solid marrer in the conduit; 
Fig. 7 is an elevation, partly in section, on the 
line -- of Fig. 6; 
Fig. 8 is a transverse section through one of the 
housings for removably attaching the photoelec- 
tric elements to the wall of the conduit, showing 
an element in position; and 
Fig. 9 is a similar section showing the element 
removed and the valve closed. 
Referring to Fig. 1 the system is fllustrated 
as comprising a conduit I{} which is connected 
at one end to a blower or fart | 2 and leads there- 
from to a catalyst tower a fragmentary portion 
of which is shown af the right-hand side of Fig. 
1. The blowér ! 2 is driven by a turbine | Æ which 
is supplied with steam from a pressure line 8. 
Interposed in the conduit {} between the fan 12 
and the catalyst tower is a check valve housing 
${} which, as shown in Figs. 3 and 4, contains a 
check valve 2{}. The check valve 2{} bas flxed 
thereto an arm 22 having integral with an end 
thereof a sleeve 24 (Fig. 3) which is mounted for 
free rotation on a shaft 28 so that the check 
valve is free to swing between open and closed 
positions. 
In order that the check valve may positively be 
moved toward a closed position, however, one end 
of the sleeve 24 has diametrically disposed re- 
cesses 28 cut therein with which cooperate dia- 
metrically disposed shouiders 30 formed on 
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bearing member 34 which is one of a pair of bear- 
ing members 32 and 34, in which the ends of the 
shaft test and which support the shaft between 
the walls of the housing 8. By rotation of the 
5 bearing member 34 in a clockwise direction as 
seen in Fig. 4, one of the shoulders 3{} may be 
brought into engagement with a forward wall at 
one end of .the recesS 28 -which it occupies te 
apply a force te the check valve te close it and 
10 te hold it in a closed position. The bearing ruera- 
ber 34, however, is normally held in an inopera- 
tive position, as shown in Fig. 4, wherein the 
shoulders 3{} occupy a substantially horizontal 
position and when se held, because of the width 
15 of the notches 28, it is evidert that the check 
valve is ïree to swing between a closed and an 
open position without interference. 
Rotation of the bearing member 34 is effected 
as follows: Extending laterally from the bearing 
20 member 34 is a shaft 38 which, as shown in Fig'. 
1, is connected by an arm 38 to the upper end 
of a piston rod 4}. The piston rod 4{} passes 
through an end wall of a cylinder 42, a suitable 
gland 44 being provided for this purpose and 
25 has fixed to its lower end a piston 48. There 
is disposed between the upper closed end of the 
cylinder and the piston, surrounding the rod 
a compression spring 48 which normally urges 
the piston toward the bottom of the cylinder 
30 and when urged in this direction urges the arm 
28 in a clockwise direction as seen in Fig. 1, 
which in turn rotates the bearing member 34 in 
a clockwise direction so as fo close the check 
valve 20 as hereinbefore pointed out. 
35 The spring 48 however is normallY held in- 
active by fluid pressure which is delivered to the 
underside of the piston 48 at the lower end of 
the cylinder 42 by off delivered thereto under 
pressure through a conduiç 5{} which, as shown 
40 in Fig. 1, is connected into the off pressure 
system of the turbine $4. As long as the off 
pressure in the turbine oil pressure system re- 
mains normal the pressure against the underside 
of the piston 48 wfll be suflicient to oppose the 
5 force of the spring 48. If, however, through 
any reason the off pressure in the turbine off 
pressure system drops by reason of a reduction 
in .speed of the turbine, for one reason or another, 
or of a shutting down of the system, the off 
50 pressure belw the piston 45 wfll be vented as 
wfll appear hereinafter and the spring 48 will 
force the piston 48 downwardly and hence move 
the check valve to a closed position. 
It is to be observed that while the spring 48 
55 is strong enough to move the check valve to a 
closed position, that is, ' to overcome any sticking 
of the valve on the shaft it is light enough so that 
ifs full force is insufIicient to hold the check valve. 
in ifs closed position against the normal air pres- 
60 sure in the system, the spring creating only rel- 
atively small back pressure on the check valve. 
For example, the ïollowing back pressures in 
pounds per square inch were observed for valves 
of the following diameters in inches: 
65 p.S.i. 
16' valve ...... ç ......................... 1.80 
18" valve ................................ 1.29 
20" valve ........................... ----- .95 
24" valve .........  ........................ 
70 
Henee, if the check valve is aeeidentally elosed, 
if is hot held in a. elosed position with sulïieient 
pressure fo shut down operation of te system. 
A fall in pressure in the turbine off pressure 
a 75 system is caused to by-pass, that is vent the off 



in .the ,lower ,portion .of the :cyJinder 2 hrongh 
a. ,passage .52 leading :tlereïnom e  :passage 
ïormed in a pilot-,valve 'iosing 56 (ig. '5,)., the 
pilot walve housing and :c,linder being secured 
together .with the,passages 52. and :St, in Tegistra- 
tion ,bY suitable 12anges sur.roun¢ting the saine. 
The pilot valve housing 6 bas in if aslide valve 
5, the .lower end 60 .oï-v¢hich .is dapted te en- 
gage a valve seat 6 at the inner end oï a pas- 
sage  opening into a chamber ,within .the valve 
housing with which the :passage , communi- 
cates. As shown in Fig. 1 the .outer end ,.o .the 
passage 6/i-is connected ,te a .shor .lea¢ler 66, ,the 
latter being connected to a_return duct . which 
carries the oil back te an oil resezvoir .- of he 
turbine. The valve-Ç,8 is normall.y .hèld aginst 
its seat by oil pressure ;in -the lu#bine oil pres- 
sure system conducted ,her_eto through a con- 
duit 2 which enters ,the npp-er ,portion Of the 
valve housing at - _and .acts on he upper .sur- 
îace oï an enlarged heat 6 ormed ïntegral Wih 
the plot valve . When the .pressure in 'the 
turbine oA pressure system fal]s, howéver, 
spring ïS, disposed around the slide vlve 
tween the head "6 and lateral -Shodlders "80 
ïormed internally o the housing,-moves the slide 
valve upwardly to lif.t its end 66 rom the seat 
62 so as fo permit off frorn:the lowerpartof the 
cylinder 2 to pass rom if into thevalvehousing 
5" and out through the 'passage 
_lthough the aforesail means will provide :for 
closing of the check valve 26 upon shutting down 
of the turbine or upon mterial reluction of the 
speed thereof, this invention ,however ,contera- 
plates the use of additional and-more sensitive 
means for closing the wlve 2 which .depends 
solely upon the presence Of solid marrer in the 
conduit fl]dicative of flow back, and s :il]ustated 
herein comprises photoelectric means adapted 
when actuated to vent the ,0il pressure in the 
cy!inder 2 in a rnanner someWhat similar to 
that just described. Accordingly, and as illus- 
trated in Fig. 6, there is bolted to the opposite 
side of the cylinder 42 by rneans o :suitable 
flanges a valve casting .8 .(Fig. 6) having _a 
lateral passage 82 therein .Ieading to a central 
longitudinal chamber .{} vithin which :there is 
disposed a slide valve S. The slde r¢alve 86 has 
a lower end 88 arranged ,closely to ,engage the 
charnber  and fo ,cover the lateral :passage 84 
leading into it. The lower end Of the charnber 
is open and a flange92 formed on the 'valve cast- 
ing surrounding the saine provides means for 
bolting-thereto the flanged-end-4 of the ,con- 
duit 8 (Fig. 1) so that rnovement-of 'the slide 
valve 8 in the chamber 0 to uncover the .pas- 
sage , will permit venting of-the oil from the 
cylir, der 42 to the return duct 8-of the turbine 
oil reservoir. The .slide valve ,! is connected to 
the lower end of a valve ,rod 94 which bas flxed 
fo its upper end acap- arranged ,to slide tele- 
scopically in an enlarged recess :8 formed .in a 
hollow post flxed fo-the top. of-the .valve.casting 
and between which and 'the bottom of .therecess 
there is disposed a spring -00. The valve ,stem 
4 bas an annular :shoulder 2 formed £hereon 
by turning it, down 'in diameter, and this annular 
shoulder is adapted tobe engaged ..by-a.shou]der 
$}g formed on a shaft 40, by cutting,a slot 
ha!fway through it Srom.side .to -side. The:shaft 
6 is journaled at its opposite ends,in bearings 
H0 ïorrned laterally .of the post and .bas .flxed 
toone end an arm-! 2 (,Fig. 6) which is arranged 
to be held fl] engagement .with one-end of a 
plunger ! ]-4 .of .a solenoid ,$::6, he :latter :heing 
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fixed ' a :bracket ey:tendng :lateràlly r,0m :tlïe 
csting..A sping 1:18 (g. ;.), ;szoug 
r.educed portion of he shaft I 6 :and :seted 
recess ,22 fformed ;in :oee of the bearin, :seres 
5 Tieldably £o ,hold .the arm .I 1:2 : coact 
the plunger I. 'In:the IuH linepositton ho 
in Fig. 6 the :shoder ,0 ; in :eng:gemet wlth 
the annular shòulder 1 and thus holds 
vlve 8 :in a losed posion in oppotion to the 
10 spig 60. Upon excittion of the soloid 
hoee, :the ;rm ;:2  moved  .the ,dotted le 
position, herebF wthaing the should 
 .t Shoer 102 so tht £he :sprg l:OO 
rses the ale rod ' and hence .p the valve 
15  to petit veting.of :the'oil OErom beneah th-e 
piston 6. Tde sde valve may be e]osed :£ter 
the cdition in the system bas been remedied 
by manually pressing the cap 9 so as to reage 
the shoder :02 :wih the shoder 
20 The solenoid-H6 is excited by ,phetoelect 
means t2,2 (g. 1) to .which if :is connected hy 
way of-a relay -24, suiçable electric-connectio 
 2 bei provided :for coecting -£he hòtoelec- 
tric .means, relay and solenoid £o .n outde 
25 source of electric power. The -photoelectric 
means 22.consistsof he usual lht semitiecell 
and light soce and are mounted .in :dimetri- 
cally opposed opengs 2 (.Figs. 8-and 9) 
the wall er the conduit -0. As thus moted 
sothe elements my be aOjust as £o-seitivi so 
that the presence of a small amount-of, solid,ma- 
terial in £he conduit wch would be.indicive:o 
counterflow in the-conduit will cut :off:sent 
light from the light source -cause the light 
35 semitive cell to ,function in a mnner to actu- 
are the relay. 
In order tht th-ese photoelectricelements may 
read21y be mounted and removed or-cleang 
purposes without reduction in thepressure-ofthe 
40 system and so that the system need :not be shut 
down whilesuch-cleang is taking place, theele- 
ments are provided with a pecial mounting 
means which are illustrated in s. 8 and 9. As 
shown therein yoke-le .plates 124 'are welded 
45 to the opposite.sides of the conduit ï, lO nd bave 
in .them apertes 6 which are concetc wih 
the opes . 2 in the condt t ..A .housing 
0, having a chamber 2 therein, u.-neck 
ai one end and a neck 6 at the other end and 
50 ormed with a-flange  adjacent to :the ,neck 
4, is seced to.each yoke 24 by bolts 44 so 
that the neck  extends through OEhe concen- 
tric apertures 26 and :28..Each housing 
bas ternaHy of its neck :poonsbearg-open- 
55 is 42 and 444 (g. 8) which ae,aiso con- 
centric with the apertures 2 and 428 .for slid- 
ably receiving a tube  (g. 8) .which bas at 
its ner end a lens 48 which occupies a .posi- 
tion wch is substantiay flush .with the-ier 
60 sface of the conclut .0. The tube S oms 
an extension of a shorter tube 0 .pojecting 
laterally from the light sensitive element ,or the 
ght soce as the case may be and Wi£h which 
if is telescopical engaged. A flange , .on the 
65 outer end of the tube 4 provides meansfor :se- 
cing if and.hence the par.ticular element.to-the 
housing, ,and for this purpose:bolts  .are shown 
as passing through the fiange . and beg 
threaded ai their inner ends into the flange 
70 Within the chamber  and srounding .the 
outer one of the bearing opengs 42 here is an 
inclined aular valve seat 4 :agait wh 
there is adapted to be seated a vlve member , 
the-latter being fastened to a short   whih 
75 j0urned in-the ,was 6 the hoing abve 



2,599,19'7. 

7 
opening and has on one end a lever 160 by means 
of which it may be swung into an open position 
to adroit the tube 146. The valve will fall by 
gravity autematically as the light sensitive ele- 
ment or light source when withdrawn together 
with the tube 14, to close against the seat 
the closed position of the valve being fllustrated 
in Fig. 9. A cover plate 162, positioned at the 
top of the housing 13(} and bolted thereto, pro- 
rides means for covering the access opening I 
formed therein and through which the condition 
of the valve and ifs seat may be examined. A 
transparent cover plate 164 (Fig. 1) is also pro- 
vided in the conduit I(} at the top thereof above 
the photoelectric means through which the con- 
dition of the plate glass lenses 148 may be ob- 
served without removing the elements from their 
housings. 
There is also provided in the system a densom- 
eter 166 (Fig. 1) which is suitably electrically 
connected into the electric connections for the 
photoelectric means to indlcate the density of 
concentration of particles in the conduit at any 
given rime, the densometer being sensitive 
enough so that it will register on a dial the pres- 
ence of particles in the conduit which are not 
su£âcient in concentration te operate the photo- 
electric means. Preïerably a signal in the nature 
of a red light may be operated by the densometer 
to indicate that there is an appreciable concen- 
tration of particles in the conduit. 
In operation, assuming that the blower Is de- 
veloping sulïicient pressure fo hold the catalyst 
in suspension in the catalyst tower, the check 
valve 2(} will occupy its wide open position, the 
piston actuated mechanism for closing it being 
held in an inoperative position by the off pressure 
below the piston 45. If now for some reason par- 
ticles of the catalyst begin fo creep back into the 
conduit, they actuate the photoelectric means 
122 in the conduit which, through the relay 
solenoid 116, latch 112, and valve 88, vents the 
off from below the piston 46 thereby bringing 
about closing of the check valve 2(}, irrespective 
of whether there bas been a drop in pressure in 
the system of suflicient magnitude fo bring about 
closing of the check valve through the pressure 
actuated valve 58. 
I claim: 
1. Apparatus for use in effecting catalytic reac- 
tions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are to 
be air-borne in suspension a blower and a con- 
duit connected at one end to the blower and at 
the other end to the tower through which a cur- 
rent of air under pressure is delivered near the 
bottom of the tower bF the blower of suflicient 
intensity to hold the major portion of the cata- 
1Fric particles in suspension in the tower and, 
means for preventing gravitating particles from 
returning through the conduit fo the blower, sald 
last means comprising a check valve in said con- 
duit between the tower and the blower, said check 
valve being free to move between open and closed 
positions and being normallF held open bF said 
air pressure in the apparatus, and means in the 
conduit between the valve and tower for initiat- 
ing actuation of said valve to close the saine in 
response to the presence of traces of solid marrer 
in the air stream. 
9.. Apparatus for use in effecting catalytic re- 
action compring a reaction t0wer in which a 
quantitF of solid particles of catalyst are to be 
air-borne in suspension a blower and a conduit 
connected at one end to the blower and at the 
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other end fo the tower through which a current 
of air under pressure is delivered near the bottom 
of the tower by the blower of sufficient intensity 
to ho]d the major portion of the particles of 
5 catalFst in suspension in the tower and, means 
for preventing gravitating particles from return- 
ing through the conduit to the blower, said last 
means comprising a check valve in said conduit 
between the tewer and blower, said check valve 
10 being free fo move between open and closed posi- 
tions and being normallF held open bF said air 
pressure, means connected to the valve operable 
to close the same and raeans in the conduit be- 
tween the valve and tewer responsive to traces of 
15 solid marrer in the air stream for actuating said 
last named means to close the valve. 
3. Apparatus for use in effecting catalytic re- 
actions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are te 
20 be air-borne in suspension, a blower, and a con- 
duit connected at one end to the blower and af 
its other end to the lower part of the tower 
" through which a current of air under pressure 
is delivered fo sald tower by the blower of suffi- 
25 cient intensity fo hold the major portion of the 
catalytic particles in suspension in the tower, and 
a check valve in said conduit between the blower 
and said tower operable to close said conduit, said 
check valve being free to move between a closed 
30 and an open position and being normaHy he!d 
open by the air pressure in the conduit, means 
movable frora an inoperative to an operative 
position to close said check valve, a spring pressed 
piston connected to said first named means nor- 
35 mally urging it toward its operative position, 
means for holding said spring pressed piston 
inoperative and photoelectric means in the pres- 
sure conduit between the check valve and the 
4O tower, operable by the presence of particles in said 
conduit fo tender sald spring pressed piston oper- 
ative. 
4. Apparatus for use in effecting catalytic re- 
actions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are to 
45 be air-borne in suspension, a blower, and a con- 
duit connected at one end to the blower and ai 
its other end to the lower part of the tower 
through which a cm'rent of air under pressure is 
delivered fo said tower by the blower of suflicient 
5O intensity fo hold the major portion of the cata- 
lytic particles in suspension in the tower, a check 
valve in said Conduit between the blower unit 
and said tower operable fo close said conduit, 
55 said check valve being hinged fo move between 
a closed and an open position and being nor- 
mally held open by the air pressure in the con- 
duit, means movable from an inoperative fo an 
operativi position fo close said check valve, a 
6O spring pressed piston connected to said frstmeans 
normally urging if to ifs operative position, a 
source of fiuid pressure in communication with 
said piston opposing opèration of said spring, and 
photoelectric means in the pressure conduit be- 
65 tween the check valve and the tower operable 
by the presence of particles in said conduit fo vent 
the fiuid from said source of fiuid pressure. 
5. Apparatus for use in effecting catalytic re- 
actions comprising a reaction tower in which a 
70 quantity of fine particles of solid catalyst are to 
be air-borne in suspension, a blower, and a con- 
duit connected at one end to the blower and af 
its other end fo the lower part of the tower 
through which a current of air under pressure is 
75 delivered to said tower by the blower of suflicient 



lntensity to hold, themajor, portion of the cata- 
lytiopar.ticles in suspension,in the tower, a check 
valve in said conduit between theblower-unit and 
said tower, operable fo close said conduit, said 
check val'e-being hinged to move between a closed 
and, an. open position and being normally ,held 
open by the air pressure in the conduit, means 
movable from an inoperative to an operative posi- 
tion to close said check valve, a piston connected 
fo said first means, a spring constantly urging 
said piston in a direction to move the first means 
toits operative position, a source of fiuid pressure 
in communication with the opposite side of said 
piston holding the spring inoperative, a valve for 
venting the fiuid from behind said piston, and 
photoelectric means in the pressure conduit be- 
tween said check valve and the tower operable 
to cause said valve to vent said fiuid pressure. 
6. Apparatus for use in effecting catalytic re- 
actions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are to 
be air-borne in suspension, a blower, and a con- 
duit connected atone end to the blower and at 
ifs other end to the lower part of the tower 
through which a current of air under pressure 
is delivered to said tower by the blower of suflï- 
cient intensity fo hold the major portion oï the 
catalytic particles in suspension in the tower, a 
check valve in said conduit between the blower 
unit and said place of particle suspension oper- 
able to close said conduit, said check valve being 
hinged fo move between a closed and an open 
position and being normally held open by the 
air pressure in the conduit, means movable from 
an inoperative to an operative .position to close 
saoEd check valve, a spring-pressed piston yield- 
ably urging the first means to an operative posi- 
tion, a source of fiuid pressure in communication 
with the piston holding if in an inoperative posi- 
tion against said spring, a by-pass for bleeding 
fluid from said source of fiuid pressure, a valve 
movable from a position blocking said by-pass 
to a position uncovering it, a spring normally 
urging said valve to an uncovering position, a 
latch holding said valve in a blocking position, 
and photoelectric means in said conduit between 
the check valve and tower operable by the pres- 
ence of particles in the conduit fo release said 
Iatch. 
7. Apparatus for use in effecting catalytic re- 
actions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are to 
be air-borne in suspension, a blower, and a con- 
duit connected atone end fo the blower and af 
its other end to the lower part of the tower 
through which a current of air under pressure is 
delivred to said tower by the blower of suflï- 
cient intensity to hold the major portion of the 
cata!ytic particles in suspension in the tower, a 
shaft in said conduit, a check valve, an arm fixed 
atone end fo said check valve and having a 
s!eve af ifs opposite end surrounding sad shaft 
whereby said check valve is hinged to swing 
betwen open and closed positions in the con- 
duit, said check valve being normally open, a 
member surrounding said shaft adjacent fo one 
end of said sleeve, said end of the s]eeve having 
a notch therein and said member having a shoul- 
der projecting into the notch, means operable fo 
rotate said member relative to the sleeve fo cause 
a.id shoulder to enae an end of the notch fo 
move the check valve fo a c]osed position and 
photoe!ectric means between the valve and the 
tower operable by the presence of air-b0rne par 

ticles in. the: conduit to effect operation 0£ said 
last-named means. 
8. Apparatus fo use in effecting catalytic re- 
actions comprising_ a reaction tower in which a 
5 quantity of fine particles of solid catalyst are to 
be air-borne in suspension, a blower, and a con- 
duit connected- at one end to the blower and at 
ifs other end- to the lover par o£ the tower 
through which, a cuitent o air under pressure is 
10 delivered to said.toweI by£he blower ofsufficient 
intensity to hold he major portion of the cata- 
lytic.particlesin suspension in the tower, a check 
valve in said conduit between the blower unit 
and said place of particle suspension operable 
15 fo close said conduit, said check valve being ïree 
to rnove between a closed and an open position 
 and being normally held open by the air pressure 
in the conduit, spring-pressed means urging the 
first means to an operative position, said spring- 
20 pressed means being held inoperative, and photo- 
electric means in said conduit between the valve 
and tower operable by the presence of particles 
in the conduit to release said spring-pressed 
means, said spring-pressed means being ineffec- 
25 tive to hold said valve in a closed position against 
normal air pressure in the conduit. 
9. In an apparatus including a blower unit, a 
catalyst chamber and a conduit extending be- 
tween the two through which air under pressure 
30 is delivered from the blower fo the lower end oï 
the catalyst chamber for holding a finely divided 
catalyst in suspension therein, a valve interposed 
in the conduit which is adapted to be closed by 
35 a photoelectric means disposed between the valve 
and the catalyst chamber and photoelectric 
means, said conduit having apertures in its pe- 
ripheral wall for the reception of saoEd photoelec- 
tric means, means for removably supporting the 
40 photoelectric means in said apertures of the con- 
duit, and means for automatically closing the 
apertures left by the photoelectric means when 
the latter is removed to maintain the pressure 
in the system. 
,  10. In an apparatus inc]uding a blower unit, a 
catalyst chamber and a conduit extending be- 
tween the two through which air under pressure 
is delivered from the blower to the lower end 
of the catalyst chamber for holding a finely 
50 divided catalyst in suspension therein, a valve 
intetposed in the conduit which is adapted to 
be closed by a photoelectric means disposed be- 
tween the valve and the catalyst chamber and 
photoelectric means, said conduit having aper- 
 tures in ifs peripheral wall for the reception oï 
said photoelectric means, a housing bolted fo the 
wall of the conduit over each aperture, each 
housing having a bearing opening therein con- 
centric with said aperture for the reception of an 
'.0 element of said photoelectric means removably to 
hold it fiush with the inner wall of the conduit, 
and a valve in said housing automatically oper- 
able upon withdrawal of an element to close said 
opening. 
;5 11. In an apparatus including a blower unit, a 
cata, lyst chamber and a conduit extending be- 
tween the two through which air under pres- 
sure is delivered from the blower to the lower 
end of the catalyst chamber for holding a finely 
7o divided catalyst in suspension therein, a valve 
interposed in the conduit which is adapted to be 
c!osed by a photoelectric means disposed between 
the valve and the catalyst chamber and photo- 
electric means, said conduit, having apertures in 
75 ifs peripheral wall for the reception of said photo- 
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electric means, a housing bolted fo the Wall of 
the conduit over each aperture, each housing 
having spaced bearing openings therein concen- 
tric with said aperture in the conduit in which an 
element of the photoelectric means is disposed 5 
with its inner end flush with the inner surface 
of the conduit, the outer one of the bearing open- 
ings having a surrounding valve seat and a valve 
rotatably mounted in each housing gravitation- 
ally operated upon withdrawal of an element from 10 
the housing to engage said seat. 
NOIMAN F. PIESCOTT. 
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